E1A specifically enhances sensitivity to topoisomerase IIalpha targeting anticancer drug by up-regulating the promoter activity.
DNA topoisomerases I and II (topo I and II) are nuclear enzymes involved in cellular replication and are targets for several anticancer drugs. We showed previously that E1A gene transfer enhanced the sensitivity of Ewing's sarcoma cells to the topo IIalpha targeting agents etoposide and Adriamycin in vitro and in vivo. To determine whether this effect was specific for topo IIalpha, we investigated the effect of E1A gene transfer on cell sensitivity to agents that target topo I and IIbeta. Transfecting TC71 human Ewing's sarcoma cells with an adenoviral vector containing the E1A gene enhanced their sensitivity to the topo IIalpha targeting agents etoposide (16-fold) and Adriamycin (8-fold). By contrast, E1A gene transfer did not affect cellular sensitivity to either amsacrine or camptothecin. Western blot analysis indicated that topo IIalpha protein levels increased 3.1-fold after E1A gene transfer, but topo I and IIbeta protein levels did not change. A plasmid containing topo IIalpha gene promoter with luciferase reporter gene was constructed to determine the effects of E1A gene transfer on the activity of the topo IIalpha promoter. E1A increased the activity of the topo IIalpha gene promoter by 3.5-fold relative to that of cells transfected with Ad-beta-gal. These results suggest that elevated topo IIalpha protein levels and enhanced sensitivity to topo IIalpha targeting agents were secondary to a direct effect of E1A on the topo IIalpha promoter. Combining E1A gene therapy with topo IIalpha targeting anticancer drugs may therefore have therapeutic benefit by increasing tumor cell sensitivity.